Abstract
Introduction
In psychiatric treatments, the rationale behind coercion is to protect people with mental disorders and improve their health [1] . However, evidence of any patient benefits from compulsory inpatient admission is considered scarce by some authors [2] . Studies has suggested that coercion may have severe, long-lasting negative effects on patients, such as worse quality of life [3] , lower treatment adherence [4] , potentially cause trauma or trigger past-trauma [5] and lower satisfaction with care [6] . Another concerning effect was that coercion seemed to increase the use of future coercive measures [7] [8] [9] .
Perceived coercion is related to several aspects, the obvious being the formal coercive measures or the patient's legal status at admission. Among other factors, the amount of information shared with the patient, the participation in medical decision making and the lack of knowledge about legal issues also contributes to perceived coercion [10] . Less formal forms of coercion such as leverage can also contribute to that phenomenon [11] . Not surprisingly, even voluntary patients are subjected to perceived coercion [12, 13] . This is important because it has been shown that the patients' level of perceived Golay et al. Ann Gen Psychiatry (2019) 18:4 coercion can have damaging effects on the patient's perception of the therapeutic relationship [14] and can influence negatively their prognoses even more than the coercive measure itself [15] .
To the best of our knowledge, there is only one specific French-language tool available for the study of perceived coercion which is the MacArthur Admission Experience Survey short form (AES) [16] . Although easy to use and very short, the AES does not cover all aspects of coercion. The AES only refers to the hospital admission process and is therefore not suitable to measure the impact of other coercive interventions [17] .
The Coercion Experience Scale (CES) was based on the observation that there was only very few instruments that could be used in trials in order to evaluate the patients' subjective experience of coercive interventions in psychiatry during hospitalisations [17] . According to the authors, an adequate tool should also be "applicable to more than one intervention in order to detect differences between two or more coercive interventions, reflect the ethical considerations referring to the restriction of human rights, cover a wide range of interindividual highly varying stressors, and account for the specific psychiatric context" [17] . Therefore, restrictions of human rights and stressors were paramount theoretical considerations during the development of the questionnaire.
The rarity of research tools makes investigation of coercion in French-speaking countries difficult. In order to address this problem, the adaptation of the French-language CES was undertaken. The aim of this study was to assess the psychometric properties of this much-needed tool.
Methods

Participants
A total of 146 patients were recruited during their hospitalisation in Lausanne University Hospital's Department of Psychiatry (Table 1) . Patients were approached by a research assistant in the presence of their attending doctor or nurse. After a period of consideration, people who agreed to participate signed the consent form and were interviewed individually. Written informed consent was obtained from all participants. Mean age was 41.8 years old and a slight majority of participants were women. The average level of general functioning, as assessed using the Global Assessment of Functioning (GAF) scale, was 41.8 (SD = 12.9) and about one-third of patients were admitted involuntarily, according to their caregivers. Twentyone percent of the patients had a GAF score higher than 50. The GAF score of involuntary patients was significantly lower (t(136) = 3.165, p < 0.002, d = 0.58). The majority of patients were born in Switzerland and all participants were either native French speakers or proficient with French. Primary diagnoses based on the International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10) were 35.6% schizophrenia, 32.9% depression, 11.6% personality disorder, 5.5% mania, 4.8% anxiety and stress-related disorders, 5.5% drug use and 4.1% alcohol use.
Measures
Coercion Experience Scale (CES)
The CES [17] is a 31-item scale designed to measure patients' experiences of coercive measures. The scale was developed in German and the items were translated and published into English [17] . The first two items are 0-100 visual analogue scales designed to evaluate the extent to which patients remember coercive measures (item 1) and the extent to which these were considered stressful (item 2). All 29 other items are five-point Likerttype scales. Six dimensions were identified: Humiliation, Physical adverse effects, Interpersonal separation, Negative environmental influences, Fear and Coercion. The French-language version of the CES was first translated from English to French (JF) and then back-translated in German by an independent professional translator. No noteworthy changes were required and the content of the French translation of the CES items was approved by the original authors.
Coercion Ladder
The Coercion Ladder [18] was originally adapted from the Cantril Ladder [19] . It is a visual analogue tool on which the patient is asked to mark the degree of perceived coercion on a scale of 1 (Minimum use of coercion-I came totally on my own will and initiative) to 10 [16] .
MacArthur Admission Experience Survey short form
The Admission Experience Survey (AES) short form developed for the MacArthur Coercion Study was derived from a structured interview (the MacArthur Admission Experience Interview) so that patients' perceptions of psychiatric hospital admission could be obtained rapidly using a paper and pencil. The AES was translated and validated into French [16] . This 16 items questionnaire allows the computation of three subscales and a total score. The Perceived Coercion score focuses on freedom, choice, initiative, control and influence over coming into hospital; the Negative Pressures score focuses on being forced, threatened or physically forced to come into hospital and the Voice score focuses on having a chance to voice an opinion about coming into hospital [16] .
World Health Organization Quality of Life (WHOQOL-BREF)
The WHOQOL-BREF [20] was derived from data collected with the WHOQOL-100. Two alternative final models were estimated: a five correlated first-order factor model and a higher-order variant with a general coercion factor on top of the five first-order factors.
The reliability of the French-language CES scores was assessed using a test-retest approach with an interval of between 2 and 14 days; 43 patients participated in the retest. Internal consistency estimates were also computed on the basis of the first assessment. To estimate convergent validity, several indicators were used to study the relationship between CES scores and other scales. We hypothesised that the CES Humiliation/coercion score would positively correlate with the Coercion Ladder score, the AES Perceived Coercion and Total scores and with the CES's second item (stress measured on a 0-100 scale). We also expected a negative correlation with the AES Voice score. We hypothesised that the CES Physical adverse effect score would be negatively correlated with the WHOQOL-BREF Physical score. We hypothesised that the CES Interpersonal separation score would be positively correlated to the AES Negative pressure score and negatively correlated to the AES Voice score. We hypothesised that the Negative environmental influence score would be negatively correlated to the WHOQOL-BREF environmental score. We hypothesised that the Fear score would be positively correlated to the CES stressing experience item and the Negative Pressure score and negatively correlated to the WHOQOL-BREF environmental score. Finally, we assessed the divergent validity under the hypothesis that no CES score should be correlated to the recall of the coercive measure (CES's first item on a 0-100 scale).
Statistical analysis
Internal validity
For CFA, item data were treated as categorical ordinals and the models were estimated using a robust-weighted least squares estimator with adjustments for the mean and variance (WLSMV). The two alternative final models (correlated first-order versus higher order) were compared with a robust Chi-square test using the DIFFTEST procedure. Several indicators of model fit were used: the Root Mean Square Error of Approximation (RMSEA), the Comparison Fit Index (CFI) and the Tucker-Lewis fit Index (TLI). RMSEA values ≤ 0.06 and CFI and TLI values ≥ 0.95, were interpreted as good fits, whereas RMSEA values ≤ 0.08 and CFI and TLI values ≥ 0.90 were considered as indicating acceptable fit [21] .
Reliability
The reliability of the CES subscales was estimated using McDonald's model-based Omega (ω) [22] and Cronbach's alpha (α) coefficients. The Cronbach alpha coefficient assumes unidimensionality, tau-equivalence (same factor loadings), no residual correlations and is notoriously biased when the number of items is small. Therefore McDonald's model-based Omega estimates provide a more reliable information about reliability. The testretest reliabilities were estimated using both Pearson and intraclass correlation coefficients using a two-way random-effects model and the absolute agreement definition (ICC [1, 2] ). Reliability coefficients above 0.70 were considered satisfactory; above 0.80 were considered good and above 0.90 were considered excellent [22, 23] .
Convergent validity
The convergent validity coefficients between the Frenchlanguage CES scores and the other scales were estimated using Pearson correlation coefficients. Because under Classical Test Theory, the upper bound of validity coefficients is limited to the square root of the score reliabilities; the acceptable range is usually lower than for reliability coefficients. Correlation coefficients between 0.40 and 0.60 were considered as good and any values higher than 0.30 (a medium effect size, according to Cohen [24] ) as satisfactory.
Discrimination
To test whether the French-language CES could discriminate between voluntarily and involuntarily admitted patients, their average scores were compared using an independent sample Student t test. Our hypothesis was that the latter group would report higher levels of coercion. All statistical tests were two-tailed, and a significance level was set at α = 0.05. All statistical analyses were performed using the Mplus statistical package (version 7.4) and IBM SPSS 25.
Results
Internal validity
The six-factor model fit was satisfactory (χ 2 = 657.175; df = 365, p < 0.001, RMSEA = 0.074, CFI = 0.956, TLI = 0.951). However, the Humiliation factor and Coercion factors were almost perfectly correlated (r = 0.958; Table 2 ) and the loadings of two items (#13 & #15) were not significant. These two factors were merged into a Humiliation/coercion factor. Items that did not load on their respective factors were also excluded.
Both the higher-order five-factor model and the firstorder five-factor model showed adequate fit to the data (Higher order : χ 2 = 606.723; df = 321, p < 0.001, RMSEA = 0.078, CFI = 0.958, TLI = 0.954; first-order five factor: χ 2 = 585.878; df = 316, p < 0.001, RMSEA = 0.076, CFI = 0.960, TLI = 0.956). Direct comparison between the two models indicated that the correlated five-factor solution was preferable to the higher-order variant (Δχ 2 = 23.722; Δdf = 5; p < 0.001). All factor loadings were significant ( Table 3 ). The French final version is presented in Table 4 .
Reliability
Internal consistency estimates (Table 5) were satisfactory to excellent [22, 23] . However, test-retest reliability estimates were markedly lower with the exception of the Humiliation/coercion subscale score. Comparisons between scores from the first and second assessments revealed no significant changes. There was no significant difference between participants who were included or not in test-retest reliability analysis with regard to general functioning (t(136) = − 0.150, p = 0.881) and diagnosis (Fisher's Exact Test, p = 0.511).
Convergent and divergent validity
The CES Humiliation/coercion score was positively correlated with the Coercion Ladder score, the AES Perceived Coercion and Total scores and with the CES's second item (Table 6) . We also observed a negative correlation with the AES Voice score. The CES Physical adverse effect score was negatively correlated with the WHOQOL-BREF Physical score. The CES Interpersonal separation score was positively correlated to the AES Negative pressure score and negatively correlated to the AES Voice score. The Negative environmental influence score was negatively correlated to the WHO-QOL-BREF environmental score. Finally, the Fear score was negatively correlated to the WHOQOL-BREF environmental score but was not significantly related to the CES stressing experience item and the AES Negative Pressure score. Concerning divergent validity, no CES score was significantly correlated to the recall of the coercive measure.
Discrimination according to admission status
Involuntarily admitted patients scored higher that patients admitted voluntarily on the Humiliation/coercion score (t(137) = − 3.674, p < 0.001, d = 0.68) and the Interpersonal separation score (t(63.449) = − 2.626, p = 0.011, d = 0.51). However, no statistically significant differences were revealed for the Physical adverse effects, Negative environmental influence and Fear scores.
Discussion
Investigation of the CES' internal structure revealed that a five-factor model including a Humiliation/coercion factor, a Physical adverse effects factor, an Interpersonal separation factor, a Negative environmental influences factor and a Fear factor was the most adequate. The Humiliation and the Coercion factors were almost indistinguishable. The original CES factor structure was assessed on the data of 102 patients using exploratory factor analysis and Varimax orthogonal rotation. Therefore, factors correlations were not estimated but were rather fixed to zero which could explain our findings. The comparison of the higherorder and the correlated five-factor models suggested that the source of factors correlation was not unitary. Hence, the computation of a total coercion score was not warranted. This is in line with the authors of the CES who did not propose a total coercion score [17] . Pain and sleep items did not contribute to the original factors in this study. However, it is important to note that the factor construct of the CES could be affected to some extent by the sample characteristics (e.g. diagnosis, severity of psychiatric symptoms and duration of interventions). Another hypothesis is that pain and sleep could be driven by psychosomatic issues independently of psychiatric coercive interventions. Comparisons between scores from the first and second assessments revealed no significant changes. Internal consistency estimates were satisfactory for all subscores. However, test-retest reliability was much lower with the exception of the Humiliation/coercion subscale score, which demonstrated very high reliability across all estimates. Because internal consistency estimates were shown to be good and the temporal stability of some of the CES scores was only modest, this pattern of findings lead us to believe that the poor test-retest reliability of some of the CES scores may be partially explained by the inherent variability of the constructs in hospital context rather than by poor item and scale construction. The latter would likely have prevented such levels of internal consistency.
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Correlations between the French-language AES scores and the Coercion Ladder score, and the Coercion Experience Scale were globally in line with expectations, suggesting that the French-language version of the AES provided a valid measure of different aspects of perceived coercion. As for reliability, the humiliation/coercion subscale score was also associated with the higher correlations. Contrary to our hypothesis, the Fear score was not significantly related to the CES stressing experience item and the AES Negative Pressure score. It is worth noting that this subscore was based on only two items that were essentially based on fear of death and not fear in general. Examination of the weighted means of the five subscale scores revealed that this dimension was scored lower than any other subscales. At this stage, it remained difficult to ascertain whether the Fear subscore had limited validity or if it was not particularly relevant in our actual sample. CES subscores were not related to the quality of recall of the coercive measure. That suggested that patients with better memory of coercive measures did not systematically amplified their scores and vice versa. Finally, two scores (humiliation/coercion and interpersonal separation) derived from the French-language CES were able to discriminate between patients who had been voluntarily and involuntarily admitted to hospital, which in part confirmed our hypothesis. However, some negative consequences of hospitalisation such as physical adverse effects, negative environmental influence and fear did not seem related to admission status and may be related to characteristics of inpatient stay in general.
Our study has several limitations that could be the focus of future studies. First, our study did not take diagnostics into account. Further research may include distinct diagnostic groups (e.g. people diagnosed with depression versus schizophrenia). Second, based on their GAF score, a small number of patients could be considered as relatively healthy given they were hospitalised. However, the GAF score of involuntary patients was significantly lower and they experienced more coercion. Third, this study is mainly cross-sectional and a longitudinal design may be used to examine the CES' sensitivity to change after psychosocial interventions. Whilst involuntary psychiatric treatments aim to protect people with mental disorders [1] , the evidence for patients' benefits of inpatient compulsion could be considered scarce [2] and coercive measures may have severe negative effects [15] . There are several potential benefits of using the CES in research or clinical practice. From a clinical standpoint, the CES has been described as a potential screening instrument "for patients who need support after coercive interventions to prevent consequences from traumatic experiences" [17] . The CES can also be used to monitor and compare different clinical settings and interventions. The respect of users' preferences and needs are part of the foundation of patient-centred care [25] . This approach promotes recovery and tries to foster engagement in treatment [26] and care efficiency [27] . Following this perspective, the CES will allow us to test whether shared decision making (defined as "an approach where clinicians and patients share the best available evidence when faced with the task of making decisions, and where patients are supported to consider options, to achieve informed preferences" [28] ) can diminish perceived coercion and ameliorate patients' prognosis and well-being.
